

534 Rec'd PCT/FT . 1 2 JUL2000 



DESCRIPTION 



Color cathode-ray Tube and 



Method 'of Manufacturing the Same 



Technical Field 

The present invention relates to a color 
cathode-ray tube having conductive reflecting films on 
the phosphor screen of the inner surface of a panel and 
a color selection electrode, and a method of 
manufacturing the same. 

Background Art 

Fig. 1 shows a panel for a color cathode-ray 
tube. A phosphor screen 12 comprised of red, green and 
blue phosphor stripes and carbon films filling gaps 
among them is formed on the inner surface of a panel 
11. Electron beams (not shown) are selectively landed 
on the phosphor stripes of predetermined colors of the 
phosphor screen 12 through a color selection electrode 
(not shown) to display a color image. 



phosphor screen 12 toward an electron gun (not shown) , 
toward the panel 11 so as to increase the brightness, 
and to stabilize the potential of the phosphor screen 
12, a conductive reflecting film 13 called a metal 



In order to reflect light, emerging from the 
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back, which is made of aluminum having a high light 
reflectance and electron transmittance , is formed on 
the phosphor screen 12 . 

The conductive reflecting film 13 made of 
aluminum also has high heat reflectance. If the 
conductive reflecting film 13 is exposed, heat radiated 
by the color selection electrode heated by bombardment 
of an electron beam is reflected by the conductive 
reflecting film 13 to further heat the color selection 
electrode . 

When the color selection electrode is heated 
and thermally expands, the correspondence relationship 
between the color selection electrode and phosphor 
stripes fluctuates, and the electron beam is landed on 
an incorrect portion of the phosphor screen 12 to 
decrease the color purity. For this reason, 
conventionally, a heat absorbing film 14 is formed on 
the conductive reflecting film 13 . Heat radiated from 
the color selection electrode is absorbed by the heat 
absorbing film 14. Heat reflection and radiation from 
the conductive reflecting film 13 to the color 
selection electrode are suppressed, thereby suppressing 
thermal expansion of the color selection electrode. 

In a method of manufacturing a color cathode- 
ray tube having such a heat absorbing film 14 according 
to the first related art, a conductive reflecting film 
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13 is formed on a phosphor screen 12 by vapor 
deposition of aluminum in a vacuum of about 10 -2 to 10 -3 
Pa (10~ 4 to 10" 5 Torr) . After that, a black aluminum 
film serving as the heat absorbing film 14 is formed by 
vapor deposition of aluminum in a vacuum of 10 to 1 Pa 
(10" 1 to 10" 2 Torr) (Japanese Patent Publication No. 
6247341) . 

In the second related art, a black aluminum 
film to serve as a heat absorbing film 14 is formed on 
a conductive reflecting film 13 by vacuum deposition 
using a mixed pellet of manganese and aluminum 
(Japanese Patent Publication No. 718001). In the third 
related art, a solution obtained by dissolving carbon 
in an organic solvent is sprayed to form a carbon film 
serving as a heat absorbing film 14 on a conductive 
reflecting film 13 (Japanese Patent Publication No. 
5847813) . 

In the first related art described above, the 
vacuum degree in an evaporation system must be changed 
between formation of the conductive reflecting film 13 
and formation of the heat absorbing film 14. A desired 
vacuum degree cannot be precisely obtained, or oil in 
the exhaust pump may be oxidized, leading to variations 
in thickness and quality of the heat absorbing film 14. 
Therefore, heat reflection and radiation from the 
conductive reflecting film 13 to the color selection 
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electrode cannot be suppressed effectively, and 
mislanding of the electron beam onto the phosphor 
screen 12 due to thermal expansion of the color 
selection electrode is difficult to suppress, making it 
difficult to manufacture a color cathode-ray tube in 
which a decrease in color purity is small. 

In the second related art, the start time of 
vapor deposition of manganese differs from that of 
aluminum. It is difficult to form the heat absorbing 
film 14 having a desired quality, and accordingly it is 
difficult to manufacture a color cathode-ray tube in 
which a decrease in color purity is small. In the 
third related art, the carbon film serving as the heat 
absorbing film 14 tends to separate easily due to its 
low adhesion properties, and has large gas absorption 
properties. Nonunif ormity occurs in the image quality, 
and the cathode of the electron gun is damaged by a 
decrease in vacuum degree in the color cathode-ray 
tube. Therefore, it is difficult to manufacture a 
color cathode-ray tube having a uniform image quality 
and a long service life. 

It is, therefore, an object of the present 
invention to provide a color cathode-ray tube in which 
variations in thickness and quality of a heat absorbing 
film on a conductive reflecting film are small so that 
a decrease in color purity is small, and a method of 
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manufacturing the same. 

Disclosure of Invention 

With a color cathode-ray tube and a method of 
manufacturing the same according to the present 
invention, a sol containing a material, which is to 
form an oxide, in a colloidal state is applied and 
baked to form a heat absorbing film made of the oxide 
on a conductive reflecting film. The conductive 
reflecting film is generally formed by vacuum 
deposition. Namely, a method of forming the conductive 
reflecting film and a method of forming the heat 
absorbing film are different from each other, and a 
vacuum evaporation system for forming the conductive 
reflecting film and an applying/baking system for 
forming the heat absorbing film are two different 
systems . 

Therefore, conditions under which these 
systems are operated need not be changed, and a heat 
absorbing film having small variations in thickness and 
quality can be formed on the conductive reflecting 
film. Reflection and radiation of heat from the 
conductive reflecting film to a color selection 
electrode are suppressed effectively, and mislanding of 
an electron beam onto a phosphor screen caused by 
thermal expansion of the color selection electrode is 
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suppressed, so that a color cathode-ray tube in which a 
decrease in color purity is small can be manufactured. 

As the material to form the oxide, if at 
least one member selected from a group consisting of 
silicon, manganese, aluminum and tin antimonide is 
used, a heat absorbing film, having large adhesion 
properties to prevent easy separation, and small gas 
absorption properties, can be formed on the conductive 
reflecting film. Therefore, nonuniform! ty does not 
occur easily in the image quality, and the cathode of 
the electron gun is not easily damaged by a decrease in 
vacuum degree in the color cathode-ray tube. 
Therefore, a color cathode-ray tube having a uniform 
image quality and a long service life can be 
manuf ac tur ed . 

When a sol dispersed with fine carbon powder 
is used, a heat absorbing film having a high heat 
absorption effect can be formed. Then, mislanding of 
the electron beam to the phosphorus surface caused by 
thermal expansion of the color selection electrode is 
suppressed further effectively, so that a color 
cathode-ray tube in which a decrease in color purity is 
further small can be manufactured. 

Brief Description of Drawing 

Fig. 1 is a side sectional view of a panel to 
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which the present invention can be applied. 

Best Mode for Carrying Out the Invention 

An embodiment of the present invention will 
be described with reference to Fig. 1. In this 
embodiment, in a panel 11, an organic intermediate film 

(not shown) is formed on the surface of a phosphor 
screen 12 to smooth the surface of the phosphor screen 
12 . This panel 11 is placed on the base of a vacuum 
evaporation system, and aluminum as the material of a 
conductive reflecting film 13 is set on the heater of 
the vacuum evaporation system. The interior of the 
vacuum evaporation system is evacuated by an oil 
rotation pump and an oil diffusion pump. 

When the interior of the vacuum evaporation 
system reaches a vacuum degree of about 10~ 2 to 10~ 3 Pa 

(10~ 4 to 10" 5 Torr) , power is supplied to the heater to 
deposit aluminum by heat vapor deposition, thereby 
forming the conductive reflecting film 13 on the 
phosphor screen 12. In this vacuum vapor deposition, 
the conductive reflecting film 13 having a uniform 
thickness can be formed, and the conductive reflecting 
film 13 can be formed within a short period of time, 
i.e., at a low cost. After that, the panel 11 is held 
at a temperature equal to or more than ordinary 
temperature in a heating furnace. 
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A sol containing at least one member selected 
from the group consisting of silicon, manganese, 
aluminum and tin antimonide in a colloidal state is 
generated by hydrolysis of an alkoxide . The panel 11 
is removed from the heating furnace, and the sol is 
uniformly applied to the conductive reflecting film 13 
by spraying or the like. The panel 11 is heated in a 
heating furnace different from that described above to 
perform a baking for evaporating the organic 
intermediate film to form the conductive reflecting 
film 13 in a specular state. This baking is performed 
simultaneously with a baking for forming a heat 
absorbing film 14 made of an oxide of a material, in 
the applied sol, which is in the colloidal state 

Since the panel 11 is held at a temperature 
equal to or more than ordinary temperature before 
applying the sol, the dispersion medium of the applied 
sol evaporates easily. As a result, the heat absorbing 
film 14 having uniform thickness and quality can be 
formed. If fine carbon powder is dispersed in a sol, 
particularly a sol containing silicon in a colloidal 
state, a heat absorbing film 14 having a further high 
heat absorption effect can be formed. 

In the above embodiment, the material of the 
colloid is selected from silicon, manganese, aluminum 
and tin antimonide. The material of the colloid can be 
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selected from other materials as far as it can form the 
heat absorbing film 14 with an oxide. In the above 
embodiment, the sol is generated by hydrolysis of an 
alkoxide. However-, the sol can be generated by other 
methods'. 

Industrial Applicability 

The present invention can be utilized in the 
manufacture of a color cathode-ray tube by applying it 
to formation of a heat absorbing film onto a conductive 
reflecting film on the phosphor screen on the inner 
surface of the panel . 
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